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INTISARI

Penelitian ini bertujuan untuk mengevaluasi dampak pengoperasian sistem
Air Conditioner (AC) terhadap karakteristik performa mesin pada kendaraan MPV
Toyota Avanza 1.5 M/T. Masalah utama yang dikaji adalah sejauh mana beban
mekanis dari kompresor AC memengaruhi output daya, torsi, efisiensi termal
melalui suhu kerja, dan konsumsi bahan bakar pada berbagai tingkat putaran
mesin (RPM). Metode penelitian menggunakan pendekatan eksperimental dengan
pengujian beban penuh (Full Load) di atas chassis dynamometer. Data
dikumpulkan pada rentang 1500 hingga 4500 RPM untuk membandingkan kondisi
AC Off dan AC On. Parameter yang dianalisis mencakup daya mesin (Brake Horse
Power), torsi, Engine Coolant Temperature (ECT), serta efisiensi bahan bakar yang
direpresentasikan melalui Brake Specific Fuel Consumption (BSFC).

Hasil penelitian menunjukkan bahwa aktivasi sistem AC memberikan beban
tambahan pada poros engkol melalui v-belt, yang mengakibatkan penurunan
performa di seluruh rentang RPM. Penurunan daya puncak tercatat sebesar 9,1
BHP (10,1%) pada 4500 RPM, sementara penurunan torsi maksimum mencapai
14,6 Nm (9,75%). Penggunaan AC juga memicu kenaikan suhu kerja mesin antara
3,0 °C hingga 5,3 °C karena peningkatan beban kerja mesin. Analisis efisiensi
bahan bakar menunjukkan peningkatan nilai BSFC yang signifikan, terutama pada
putaran tinggi, dengan kenaikan mencapai 48% yang disebabkan oleh strategi
ECU dalam memperkaya campuran bahan bakar untuk mengompensasi beban AC.
Kesimpulan dari penelitian ini adalah pengoperasian AC secara konsisten
menurunkan performa mekanis dan efisiensi operasional mesin kendaraan pada

setiap tingkatan kecepatan yang diuji.

Kata Kunci: Performa Mesin, AC Mobil, BSFC, Suhu Mesin, Toyota Avanza,

Chassis Dynamometer.
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ABSTRAK

This study aims to evaluate the impact of operating the air conditioning (AC)
system on the engine performance characteristics of the Toyota Avanza 1.5 M/T
MPV. The primary issue examined is the extent to which the mechanical load from
the AC compressor affects power output, torque, thermal efficiency (as measured
by operating temperature), and fuel consumption at various engine speeds (RPM).
The research method employs an experimental approach using full-load testing on
a chassis dynamometer. Data was collected within the 1,500 to 4,500 RPM range
to compare AC Off and AC On condiitions. The analyzed parameters included engine
power (Brake Horsepower), torque, Engine Coolant Temperature (ECT), and fuel
efficiency represented by Brake Specific Fuel Consumption (BSFC).

The research results show that activating the air conditioning system places
an additional load on the crankshaft via the V-belt, resulting in a decrease in
performance across the entire RPM range. A decrease in peak power of 9.1 BHP
(10.1%) was recorded at 4500 RPM, while the decrease in maximum torque
reached 14.6 Nm (9.75%). AC use also caused an increase in engine operating
temperature ranging from 3.0 °C to 5.3 °C due to the increased engine load. Fuel
efficiency analysis revealed a significant increase in BSFC values, particularly at
high RPM, with an increase of up to 48% caused by the ECU’s strategy to enrich
the fuel mixture to compensate for the AC load. The conclusion of this study is that
consistent AC operation reduces the vehicle engine’s mechanical performance and

operational efficiency at every tested speed level.

Keywords: Engine Performance, Car Air Conditioning, BSFC, Engine Temperature,

Toyota Avanza, Chassis Dynamometer.
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